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Preface

This report was prepared as part of the Geospatial Technology Research and
Development Program Work Unit 33181, GIS-Assisted Spatial Data Management
for CE Real Estate Activities. Research was conducted by the Environmental
Laboratory (EL), U.S. Army Engineer Research and Development Center
(ERDC). The research was sponsored by Headquarters, U.S. Army Corps of
Engineers (HQUSACE), and was carried out during the period October 1998 to
September 2001.

This report was prepared by Dr. Linda Peyman Dove and Mr. Mark R.
Graves, Environmental Systems Branch (ESB), EL, and Ms. Evelyn Lopez,
DynCorp Corporation. Dr. Rose Kress was principal investigator for this project.
She was active in the development of the Cadastre Real Estate database design
and Geographical Information System (GIS) Real Estate Workshops. Ms. Nancy
Towne, ERDC, Information Technology Laboratory (ITL), was instrumental in
the development of the Cadastre Real Estate database design and incorporated the
design into the Spatial Data Standards (SDS) version 2.0. Mr. Randall Mayne,
Fort Worth District, served as a partner in this research. He provided technical
expertise in developing the Cadastre Real Estate database design, provided a
prototype GIS data set of cadastral real estate and ancillary data for Lake of the
Pines, Texas, and coordinated a GIS Real Estate workshop at the Fort Worth
District.

The study was under the general supervision of Mr. Harold W. West, Chief,
ESB; Dr. Dave Tazik, Chief, Ecosystem Evaluation and Engineering Division,
EL; and Dr. Edwin A. Theriot, Acting Director, EL. The HQUSACE technical
monitors were Mr. M. K. Miles and Ms. Nancy Blyler. Reviews were provided
by Mr. Harold W. West and Mr. Scott Bourne, ESB.



At the time of publication of this report, Director of ERDC was Dr. James R.
Houston. Commander and Executive Director was COL John W. Morris III, EN.

This report should be cited as follows:

Peyman Dove, L., Graves, M. R., and Lopez, E. (2001). “GIS-
assisted spatial data management for Corps of Engineers real estate
activities,” ERDC/EL TR-01-22, U.S. Army Engineer Research and
Development Center, Vicksburg, MS.

The contents of this report are not to be used for advertising, publication,
or promotional purposes. Citation of trade names does not constitute an
official endorsement or approval of the use of such commercial products.



1 Introduction

Currently the U.S. Army Corps of Engineers (CE) relies primarily on hard-
copy paper maps and documents to manage real estate assets. It is now widely
understood that real estate data are fundamentally geospatial and that there is great
advantage to managing and maintaining cadastral information in a geographic
information system (GIS). Such a shift in data management would increase
efficiency for storing, retrieving, processing, and editing information by all users
and would make cadastral real estate data more readily available throughout the
Corps and to the public. Research funded under the Corps Civil Works Research
and Development Geospatial Technologies Program was initiated to avoid the
development of numerous incompatible real estate GIS solutions within the Corps.

This report summarizes the results of research to develop and demonstrate a
GIS-assisted approach to meet the spatial data management and analysis demands
of the Corps real estate activities. The research resulted in the following products:

a. A Cadastre Real Estate GIS database design that is compliant with the
CADD/GIS Technology Center Spatial Data Standards (SDS)
(Information Technology Laboratory (ITL) 2001).

b. A Cadastre Real Estate GIS Software Tool' that implements the SDS-
compliant Cadastre Real Estate GIS database design in the object-oriented
ArcInfo 8 software and that populates the database by linking to the non-
spatial Real Estate Management Information System (REMIS).

¢. Implementation of a Cadastre Real Estate GIS at a Corps project.

d. Technology transfer.

A document is also being developed on issues related to data conversion,
such as converting hard-copy paper maps and digital real estate data to a GIS

format. The document will be posted on the technology transfer Web site when
completed.

" A preliminary version of the software tool was initiated in Work Unit 33179, Linking
Existing Corporate Information Systems to GIS, but the software tool was completed,
tested, and documented in this work unit (Work Unit 33181).

Chapter 1 Introduction



2 A Cadastre Real Estate GIS
Database Design

The Cadastre Real Estate GIS database design was developed to be part of an
Enterprise GIS implementation. Figure 1 illustrates the components considered in
the database design, which addresses the needs of not only the Corps’ Real Estate
Division, but of all business programs that utilize cadastral real estate data. The
activities that are conducted by the business programs, such as Navigation, Flood
Control, and Real Estate, determine the geospatial and tabular data included in the
database design. The geospatial and tabular data must use a spatial data standard
to provide uniformity among offices. The SDS is the Corps of Engineers official
spatial data standard.

Geospatial Data

Figure 1. Components considered when developing the Cadastre Real Estate
GIS database design
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Business Programs

The Real Estate GIS database design was developed by examining the needs
of all business practices within the Corps that utilize real estate data. Input from
Corps Project, District, Division, and Headquarters offices was solicited through
workshops, e-mail distributions, and focus groups. A real estate GIS needs
assessment report developed for the Rock Island District was also utilized (Stanley
Consultants 1999). The intent was to develop a design that would address the
needs of most programs and users by determining the theme and attributes needed
to describe the real estate cadastral data.

Real Estate Geospatial and Tabular Data

The database incorporates both geospatial and tabular data (Figure 2).
Geospatial features are geographically referenced to a real-world location (the
spatial part of the database). Each geospatial feature has an “attached” attribute
table containing pertinent data (the tabular or non-spatial part of the database).
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Figure 2. Sample view of the database, showing the geospatial and tabular
data

The geospatial data must be developed from existing hard-copy maps or from
other sources, such as existing CAD (computer-aided design) files. There are
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various options available for converting the data to digital GIS files, such as
digitizing, scanning and heads-up digitizing, and using coordinate geometry. A
white paper being prepared as part of this project will address the advantages and
disadvantages of the different techniques.

The majority of the tabular data came from the existing Real Estate
Management Information System (REMIS), created by the Corps to manage the
Corps real estate holdings. It is a non-spatial database. A robust set of attributes
to address the needs of most of the users was selected from various tables in the
REMIS database and incorporated into the database design. This does not replace
the REMIS database but allows the efficient use of the existing non-spatial
REMIS database in a geospatial environment.

CADD/GIS Technology Center Spatial Data
Standards

The SDS, which provides a standard for GIS implementation at Army Corps
of Engineers Civil Works activities; U.S. Air Force, Army, and Navy installations;
and state and local governments, was used in the development of the Cadastre
Real Estate GIS database. The SDS provides standard table formats, such as data
types for the fields, lengths of field values, and domains, for the themes proposed
for the GIS. This provides uniformity between Corps offices, so that similar
information is available in the same format.

Prior to this study, the SDS did not contain tables to fully address cadastral
real estate needs, so the necessary real estate spatial data tables were developed.
Initially, draft versions were developed based on input from a broad range of
Corps personnel, workshops, existing studies within and outside the Corps, and
real estate documents. A draft database design was presented at a workshop at the
Fort Worth District. Workshop participants, including individuals from diverse
professional areas and levels within the Corps, provided a review and revision of
the design. A revised version was distributed for review throughout the Corps, as
well as to other agencies involved in cadastral and database standards
development. The draft design was updated and incorporated into the SDS
version 2.0.

Five new tables were developed and added to the SDS version 2.0. The
themes for the five tables are listed below.

a. Acquisition Tracts, which includes all tract boundaries for all land
acquired by fee or less-than-fee transactions. Fee acquisitions are lands
that the Corps has purchased, while less-than-fee acquisitions are lands
that the Corps has purchased the right to use via, for example, easements,
leases, or permits.

b. Outgrants, which includes the outside boundary or point location of all

land outgrants. An outgrant is Corps-owned land that is leased to another
party; examples of outgrants include easement, licenses, and permits.
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c¢. Disposals, which includes the outside boundary of all disposed land.
Disposed land includes land that the Corps sells or transfers to another

party.

d. Encroachments, which includes the outside boundary or point location of
all encroachments. An encroachment involves the unintentional use of
Corps land by another party.

e. Fee Boundaries, which includes the outside boundary of all land acquired
by fee.

The SDS Data Model presents information by entity set, entity class, entity
type, attribute tables, and domain tables (Information Technology Laboratory
2001). For the Cadastre Real Estate GIS database design, the entity set name is
“cadastre” and the entity class name is “real estate.” The entity type name,
attribute table name, and domain table names depend on the entity set and entity
class.

Appendix A gives the new SDS tables for the five Cadastre Real Estate GIS
database themes. Each table contains fields for the name, type, and length of the
attribute; the name of any domain tables used for the attribute; the name of the
REMIIS table where the attribute is located; the name of the attribute as it appears
in the REMIS table; and the definition of the attribute.
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3 A Cadastre Real Estate GIS
Software Tool

A software tool was written to automate the generation of a Cadastre Real
Estate GIS. This tool utilizes the ArcGIS 8.1 software (ESRI 2001) and creates a
personal geodatabase. Detailed instructions for this tool are found in Appendix B.
The tool performs the following tasks:

a. Generates a personal Cadastre Real Estate geodatabase.

b. Generates SDS-compliant Cadastre Real Estate tables, relationships
between tables, and domain values within the geodatabase.

¢.  Adds the geographic features (e.g. tracts, outgrant boundaries, disposal
boundaries, encroachment boundaries, and fee boundaries) from existing
Arclnfo shapefiles or coverages to the geodatabase.

d. Links the geodatabase to the REMIS Oracle database to retrieve the
appropriate records to populate the SDS-compliant Cadastre Real Estate
tables in the personal geodatabase. This tool provides a one-way link to
REMIS; it does not make changes, updates, or deletions to the REMIS
database. REMIS users will continue to enter and modify data using the
existing REMIS interface.

e. Allows the user to manually input attribute data into the tables (e.g. for
attributes that are not in the REMIS database or are not populated in the
REMIS database).

f- Populates the area and perimeter attributes based on the geospatial data.

g. Deletes records in the personal geodatabase tables that no longer exist in
the REMIS Oracle database.
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4 Implementation of a
Cadastre Real Estate GIS at
a Corps Lake

The Fort Worth District, Corps of Engineers, has been a partner in the
Cadastre Real Estate GIS project. Lake of the Pines, Texas, served as a prototype
site at which the SDS-compliant Cadastre Real Estate GIS database design was
implemented using the software tool.

Data Conversion

Prior to their involvement in this research, the Fort Worth District had
converted their hard-copy segment maps for Lake of the Pines to a digital format.
This was done by first scanning the segment maps, generating a raster image. A
global positioning system (GPS) was used to locate survey monuments along the
project boundary so that the monuments could be used to georeference the
scanned segment maps. The georeferenced maps were then displayed on a
computer screen, and heads-up digitizing was used to develop a vector coverage
of the tract boundaries. Each tract was assigned a project identification and tract
number. An ArcView shapefile was then developed from the coverage and used
in conjunction with the Cadastre Real Estate GIS software tool to generate a fully
functional personal geodatabase for Lake of the Pines.

Data conversion has been completed for fee and less-than-fee tracts,
outgrants, and fee boundaries. It has not been completed for encroachments or
disposals, so feature datasets for these two themes are not complete.

Geodatabase Development

The software tool was used to create a Cadastre Real Estate geodatabase for
Lake of the Pines. The geodatabase structure is illustrated in Figure 3, with the
geodatabase encompassing the entire Fort Worth District. The feature dataset
includes all cadastre data within the district, while the feature classes represent
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Feature Class: Fee and less-than-fee tracts

Feature Class: Outgrants

Feature Class: Disposals

Feature Class: Encroachments

Feature Class: Fee boundary

Figure 3. Personal geodatabase structure for cadastral real estate data

themes of cadastre real estate data, such as fee and less-than-fee tracts, outgrants,
disposals, encroachments, and fee boundaries.

The software tool allowed the geospatial data from the ArcView shapefiles to
be incorporated into the fee and less-than-fee tract, outgrant, and fee boundary
feature classes. It also made a link to the REMIS database to populate the
attributes in the three feature classes.
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The Lake of the Pines

Acqisition Fee and Less-than-Fee Tracts

Real Estate Acquisition 9 0 5 Miles N
l:l Fee Aquisition L] 0 9 Kilometers
[ Less-than-Fee Aquisition

Figure 4. Tracts acquired by fee and less-than-fee for Lake of the Pines, TX

Figure 4 shows the fee and less-than-fee tracts for Lake of the Pines. The
ability to query and display tracts based on the type of acquisition allows more
efficient and effective management opportunities. For example, if a change in
water management is being studied for a lake, the GIS can be used to determine
how the affected tracts were acquired. If they were acquired by less-than-fee, the
type of easement can be determined.
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The Lake of the Pines

Acqisition Fee and Less-than-Fee Tracts
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Figure 5. Blowup of one area of Lake of the Pines showing tracts labeled with
the tract number and color coded depending on whether acquired by
fee or less-than-fee

Areas of interest can be displayed in greater detail and labeled or color coded
based on attribute values. For example, Figure 5 shows a blowup of one area of
Lake of the Pines, with the tracts labeled by tract number and displayed in color
according to whether they were purchased by fee or less-than-fee.
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The Lake of the Pines

Acquisition Fee and Less-than-Fee Tracts with DOQ Data.

1 o 1 Kilometers
1 0 1 Miles A

Figure 6. Project boundary tracts (shown with a solid line), with DOQ data
displayed in background

By utilizing the tract maps with other data, such as digital orthographic
quadrangles (DOQs), tasks such as locating tracts becomes significantly easier.
For example, in Figure 6, the boundary tracts for Lake of the Pines are shown
with a solid line and can be used with the DOQs to aid in maintaining project
boundaries and checking for encroachments.
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The Lake of the Pines
Real Estate OQutgrants

Pipeline Outgrant
Attribute Table

Contract_No | DACW63-2-85-0507
Purpose_d RIGHT_OF_WAY
Project_id LP

Type_d EASEMENT
Row_Type_d | TT

Status A

Effect_Date | 19841012
Expir_Date 20341011
Schin_Date | 19970812
Actin_Date 0

Lstin_Date 19970812
Comp_Ind_d| Y

Inspector
Grantee_No | A4PMO3

| Grnte_Name | ETEX TELEPHONE

l‘ [ S MR Do B SO T N

0.25 0 0.25 0.5 Miles

025 0 0.25 0.5 Kilometers

N

A

Figure 7. A portion of the outgrants for Lake of the Pines, TX

Figure 7 shows a portion of the outgrants for Lake of the Pines. Information
about each outgrant can be displayed on the screen, showing tabular data such as
the type of outgrant (easement, permit, etc.), status (active, inactive, terminated),
effective and expiration dates, and grantee name.
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The Lake of the Pines

Proposed Real Estate Outgrant

Real Estate Outgrants

N Proposed Pipeline A

mmm Current Pipelines 025 0 025 05 Miles
:] Wetlands 025 0 025 Hilometers
—e—

Figure 8. Proposed outgrant displayed with existing outgrant and DOQ data

The business practice of issuing an outgrant can be streamlined by having the
ability to display a proposed outgrant with existing outgrants, as well as other
types of infrastructure and environmental data. For example, if the project
receives a request for an outgrant for a gas pipeline, the proposed pipeline can be
input into the GIS. Buffers can be drawn around the proposed pipeline to
determine if the pipeline construction area will impact the surrounding area or if
the proposed pipeline conflicts with existing outgrants. Figure 8 shows a
proposed pipeline with a 200-foot buffer. This allows the project manager to
address problems with the request at an early stage when changes in location can
be made before time and resources are expended. The existing outgrants can also
be queried to determine if the requester already has active, inactive, or terminated
outgrants. If the requestor already has outgrants, queries such as the compliance

Chapter 4 Implementation of a Cadastre Real Estate GIS at a Corps Lake
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status and expiration dates of those outgrants can be made and displayed
graphically.

Having ready digital access to cadastral real estate data offers many
possibilities to improve the way the data can be used. The ability to view and
query the data in a geospatial arena can streamline decision making. The added
benefit of utilizing real estate data with data such as environmental, infrastructure,
or remotely sensed imagery further enhances the spatial analysis process necessary
to make effective and efficient decisions.

The incorporation of cadastral real estate data was a first step in this initiative,
however; it has become apparent that the addition of real property data, such as
buildings, roads, picnic sites, and campsites, would also provide opportunities to
improve the management of the Corps resources.
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5 Technology Transfer

This report, the software tool, and the instructions to install and utilize the tool
have been placed on a Web site, which can be accessed at
http://www.wes.army.mil/el/gdaf. On the Geospatial Data Analysis Facility home
page, click “PRODUCTS.” On the Products page, click on the Real Estate icon.

Chapter 5 Technology Transfer
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6 Future Direction

This research has provided a GIS-assisted approach in the transition to a
cadastral real estate GIS environment. This research was developed with the
consideration of related projects, such as the National Integrated Land System
(NILS) project, which is a collaboration between the Bureau of Land Management
(BLM) and the U.S. Forest Service to produce a common data model and tool sets
for managing cadastral and land record data (more information is available at
http://www-a.blm.gov/nils). The NILS and its partners are working with ESRI to
produce the data model and related applications based on ArcGIS Version 8.x
object-oriented technology.

The research conducted was also developed in the object-oriented ArcGIS 8
software so that it would be compatible with these software models and
applications developed by ESRI and the NILS project. These products are not
publicly available to date, except for the ArcGIS Parcel Data Model, which is
available in conceptual form. Most of the products should be available within the
next year. The capabilities of models and applications and their effects on
business practices related to cadastral real estate have not been assessed.
Assessing these products in conjunction with the database design and software
tools developed should be the next step in moving real estate data into a GIS
environment.

Another step in this research process should be directed at incorporating real
property into the process. The incorporation of real property such as picnic
shelters, picnic tables, and fences into a GIS environment would be useful for
inventory and other business purposes.

Chapter 6 Future Direction
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Appendix B

Instructions for Using the
Cadastre Real Estate GIS
Software Tool

Software Requirements

a.

ESRI ArcGIS 8.x desktop software (either ArcView 8.x, ArcEditor 8.x, or
Arc/Info 8.x).

Microsoft ODBC for Oracle driver Version 2.573 (to connect to the
REMIS database).

Oracle 8.x Client software (to set up the ODBC connection to the Oracle
database).

Microsoft Windows NT Version 4 (SP4 or SP5) or Windows 2000.
(ArcInfo 8.0.1 does not support Windows 2000 and Windows NT 4 SP 6.
Arclnfo 8.0.2 and up supports both.)

License Manager and keycodes from ESRI (if concurrent users will be
using the ESRI Arclnfo 8 software).

Hardware Requirements

System with a fast Pentium chip (e.g. 400+ Mhz).
A minimum of 128 MB RAM.
Fast disks (SCSI preferred).

True color monitor with a minimum of a 16-MB video card.
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e. Paging File (Swap space) set at a minimum of 300 MB.

STEP 1: Set up Oracle Services for ODBC
connection

1. You must have Oracle Desktop installed on your system.

2. Use Oracle Net 8 Assistant (or Net8 Easy Config) on your local machine to
set up the Service Name. In the example below, Net8 Easy Config (Oracle
version 8.0.5) is being used. Note, the appearance of the screens or options
presented may vary in later versions of Oracle. Enter Net8 Easy Config:

Oracle Net8 Easy Config |

Welcome to the Service Mame YWizard.

Serwice Mames, also called Database Aliases, are user-
defined logical names used to identify and connect to an
Dracle databhase.

—iChoose Action————— [ Choose Service Mame——

Mew Service Mame

™ Add Mew Senice

" Modity Existing Services
" Delete CMEXAMPLE WORLD =
 Tost TCPEXAMPLE WORLD

MPEXAMPLE WORLE
REMIS_MYSWORLD [&]

Cancell :Previnusl Mext = | Finishl

Select Add New Service.
Choose a name for your service.
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Oracle Nett Easy Config

Cancel |

Welcome to the Service Mame Wizard,

Servce Mames, also called Database Allases, are user-
defined logical nameas used to identify and connect to an
Oracle database.

~Choose Acion— : Choose Serice Name
Mew Service Name
(8 Add Mew Service
M
ol Exsting Services
(" Delete ~MEAMPLE WORLD B
" Test b RN CEANIELL)
fi | .r I.r o
EMIS_M RLD [#]

Click the Next button.

Make sure TCP/IP (Internet Protocol) is selected.

Oracle Het8 Easy Config |

Select the networking protocol used to connect to and
communicate with the database vou want to use.

TCPIP {Internet Protocol)
SPx (Metware Metworking)
Mamed Pipes (Microsoft Metwarking
Bequeath (Local database)

IPC {Lacal Process)

Please ensure that the networking protocal is configured
and tested for simple connectivity and that Oracle suppaort
far that protocol has been installed.

Cancell

= Previous | Mext =

Finishl

Click Next.
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Enter the IP address of the server to which you wish to connect. Leave the Port
number at the default value of 1521.

Oracle Net8 Easy Config |

TCRIP Protocol

Specify the host name far the computer where the
database is located and the port number where the
database can be contacted.

Host Hame:

The default port number of 1521 is used in most
locations. Change this only ifvou know that the paort
number for the database you wantto use is different.

Port Mumhbet: I

Cancell :Previnusl Mext = Finishl

Click the Next button.
Enter the Database SID that is being used on the Oracle server you wish to
connect to.

Oracle HNet8 Easy Config E

The SID (System IDentifier) identifies the specific Oracle
database instance to which vou want to connect. ORCL is
the default, however ather SIDs are common.

Please enter the 51D for the database you want o use.

Database SI0:

Cancel | = Previous | Mext = Eimish |

Click the Next button.
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Oracle Het8 Easy Config |

Press Test Service ifyou would like to test that a
connection to the databhase can be made using the
information you provided.

Whenvou are ready press Finish to create the new
Service Mame,

Test Service |

Cancel | = Previous | Mext =

Click the Test Service button to test your connection to the Oracle server.

Finishl

Connection Test

To attempt 3 connection enter 2 valid database usemame and passward and
press Test Expectaconnection to take a few 1o several seconds.
When you are finished testing press Done.

Databasga Logon Information

Lsername:

Ii
Fassword: Ii
Test|

Test

o o

Enter an appropriate Username and Password for the database you are connecting
to and click the Test button. You should get the following result:
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Connection Test

To atternpt a connection enter a valid database usemame and passward and
press Test Expect a connection to take a few 1o several seconds.
‘When you are finished testing press Done.

Database Logon Information

Username:

Ii
Password: Ii
et

Test

Connecting.... I=|

The connection testwas successiul

Donae i

If so, click the Done button.

Oracle Net8 Easy Config |

Press Test Service if you would like to test that a
connection to the database can be made using the
information you provided.

WWhen you are ready press Finish to create the ne
Service Mame.

Test Service |

CEIFIEE|| dPrevinusl Mext =

Now click the Next button.

Fir‘liShl
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Oracle Het8 Easy Config |
Thank you far using the Oracle Service MName Wizard.

Press "Finish" to save your service name changes and exit
the wizard.

Press "Cancel" to discard these changes leave your
service name configuration unchanged.

Cancell dPrevinusl [+ Bt = Finishl

Now you are ready to enter the Windows Control Panel and set up your ODBC
connection environment using the service you just created.

Step 2: Create an Open Database Connection
(ODBC) Data Source to the REMIS Oracle
Database

1. From the Start menu, select Settings and Control Panel.
2. Double-click the ODBC Data Sources icon.

3. Select the System DSN tab.
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=N ODBC Data Source Administrator

Uzer DSM  System DSH | File D'5H I Dri\.-'ersl Tracingl Connection Pooling I About I

Syztem Data Sources:

NEWE] | Diriver | Add. |

Andy Oracle ODBC Diniver

Lndy Oracle ODBLC Diriver Bemowve
Andy Main Databaze Oracle ODEBC Diriver

EwvelynSL Ficrozoft JDBC for Oracle Configure... |
IR i sy g  MMicrozoft ODBC for Oracle

Hydra License Microzoft Access Driver [*.mdb]

MOIS SCL Server

R&MS Microzoft QDBC Driver for Oracle

“WEBEM Source WEBEM ODBC Driver

An ODEBC Spstemn data source stores infarmation about how to connect o
the indicated data prowider. A Syztem data zource iz vizible to all uzers
on thiz machine, including MT services.

Ok I Cancel e 1] Help

4. Press the Add button.
5. Select the Microsoft ODBC for Oracle driver and press Finish.

6. Enter the desired connection name in the text box beside Data Source Name.
Press the Tab key to move to the next entry box. Enter the description of the
connection, the user name, and the server where the Oracle tables reside.
Select OK when finished.

Microzoft ODBC for Oracle Setup

Diata Source W ame: IHEMIS 0k,
Descriptian; IHEMIS database connection Cancel
Uzer Mame: Iremis_guest Help
Server Il:lrcl Ophions 3

7. Press OK to exit the ODBC Administrator.
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Step 3: Add the Cadastre Real Estate GIS Tool to
the Toolbar

This step can be implemented in ArcCatalog or ArcMap. Follow the steps
listed below for the preferred option. If ArcMap is used, you will have the option
to save the tool either for a specific file or globally (in the normal.mxt template),
meaning that every file loaded or every new file created will have the tool

accessible. If ArcCatalog is used, the tool will be saved automatically in the
normal.gxt file.

Using ArcCatalog
1. Start ArcCatalog.

2. Select Tools menu.

3. Go to Customize, Commands, and Add from file.

4. Select the library file REMISGeoDB.dIl.
wdArcCatalog |_ 2] x]
JElIe Edit Yiew Go Tools Help |
J%|3&|EX By B éEE|Q@|k‘?GaaDETaal
l@aan e e
JLocation: |Eata\og j ‘
JStershaet: [Esmi ERE TR S |
" | Contents PfEViEWlMetadatal
Cuslomize 7] %]
—
Toolbar:  Commands | Dptions —
Laak jr: IaLatestBacKup =l gl
Cateqgories: Commands:
P QArcMap -
rcT oolbox
ATE Analysis Tools aArCTWlbO“
ATE Arcview Conversion Tools £3 Comnect Folder...
ATE Conversion Tools By Copy
ATE Data Management Toaols
ATB Geodatabaze Conversion Toolz * Create Layer...
Case Tools . Delete
CreatelCow {52 Dietails
E_ialabase cannection {8 Discornect Folder
e
Goodatabase boals .E..Q Lfa[ge lcons File name: |HEMISGeoDB.dII Open I
GeaDBTool =l e List = Files of type: |Tppe Libraries [* olb,* tb,* dll] ﬂ Cancel |
Desciption |
Save in: IND[mangt vl Keyboard... | Add from file... | Cloze |
Previews I j
Customize the user interface
=] Slalll #5 Project] - Microsoft Yisual ...“@Am[:alalog B REMIS_procedurelast do... 2:33 PM
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An Added Objects box will appear with the REGeoClass listed. Press the OK
button.

In the Commands tab, choose GeoDBToolCategory from the Categories list.
Drag the GeoDBToo! from the Commands window to the toolbar.

Close the Customize window.

Using ArcMap

1.

2.

Start ArcMap.
Select Tools menu.
Go to Customize, Commands, and Add from file.

At the bottom of the screen, indicate if you want to add the tool to the current
opened file or to the general template (normal.mxt).

Select the library file REMISGeoDB.dll.
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% Untitled - ArcMap

JEiIe Edit View Inzert Selection Tool: Window Help

M= E3

|BEEE SO E e @

Qe EROADL Y

DEE&8 »B@dX

SR b2 O AT N Y

Cuztomize

—

x

m
o
=
o
=

Toolbars  Commands |thi0ns I

Categornies:

Cornmands:

Menuz

Hews benu
Page Layout
Pan/Zoam
Report Object
Selection
Test

Toolz
UICantrals
[tility M etwork, Analysis
Wersiohing
Wigw
"irdow

;I Load Objects...

Loak in:

Ia Dema

2 S]]

|»

= =5

Savein: INnrmaI.m:-:t v|

Keyboard... | Add  File name:

Dizplay I Fource I

| l_ Files of type: IT_I,Jpe Libraries [* olb, = tb,=.dl]
@ 0 |

JDrawing ~ k @‘ O+ A -~ E“f-\rial

ExcelT sbles
LF Shapefile Falder
MyDocuments
Tables in excel
ErISGeaDB. dl

|REMISGeaDE. di

Open |

j Cancel |

Ao Bz U|A: O - -

Custamize the uzer interface

i Start | [5#] Caritrol Panel

“© [803.80 B17.72 Unknawn Units |

| @.&rccalalog - Databaze Co... “Q Untitled - ArcMap

6. An Added Objects box will appear with the REGeoClass listed. Press the OK

button.

7. Inthe Commands tab, choose GeoDBToolCategory from the Categories list.

8. Drag the GeoDBTool from the Commands window to the toolbar.

9. Close the Customize window.

Step 4: Initialize a Personal Geodatabase

1. Start ArcCatalog.

2. Create a new folder for the REMIS project.

(a) Right click in the Catalog option.

(b) Select the option Connect Folder ....

(c) Select the drive where the folder will be created.
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(d) Right click on the drive folder just created and right click on it to create a
new folder.

3. Right click on the new folder and click on New and Personal Geodatabase to
create a personal geodatabase.

ArcCatalog - 5:\lopez (- [F]X]
File Edit Yiew Go Toaols Help

oGy BE XL

a2 | QD | k‘?| £ REDETaol

Qe ® o ®
Location: IS:\IDpez j
‘j Conterts | Previewl Meladatal
Name | Tupe |
CAFar my information Folder
(A Fortran Project Folder
[CAFTWORTH Folder
% Miszouri Folder
(3 New Folder Folder
@ prafile Falder
[GRRE_DE and ather files Folder
Rename [ REGecDBProject Folder
N CREGIS Files Folder
el oith Database SR REGIS_PROJECT Folder
Folder “Wizard Folder

Properties... :E:
E[—\_} Mew Folder Eoverage Belstions files Falder
& profile Arclnfo Workspace Falder
[]-@ RE_D'E and other il BEveRaE.. | mdb Perzonal Geodatabasze
-1 REGeaDBPrject db Personal Geodatabase
-0 REGIS Files J FIREMIS_3DS mab Personal Geodatabase
[]-@ REGIS_PROJECT
(- Schedule Wizard
i+ TEMP

[# ﬂ test

N uprocess fles
B Windows

- #-[ RE_Testmdn

- =-F3 RFEGIS.mdb
£ REMIS_SDS.mdb

- lord

07 Micrnenft Nifiea ﬂ

Creates a new Personal Geodatabase

iy Start | I@Am[ﬁalalog - S:\lopez M\CIDSDH PowerPaint - [RE..| 202 PM

4. Type in the name of the personal geodatabase. The file extension .mdb will
be added automatically.

Step 5: Creating Cadastre Tables, Domains, and
Relationships

1. Open ArcCatalog or ArcMap.
2. Click on the command Create Cadastre Tables, domains, and relationships.

This creates the Cadastre Feature Dataset that contain the five cadastre tables:
cdrelacq, cdrelout, cdrelbnd, cdrelenc, and cdreldsp. The tables are created in
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MS Access 2000 and can be seen from ArcCatalog. In ArcMap, to view the
feature datasets and their contents, click the feature datasets from the
ArcCatalog geodatabase and drag them (one by one) into ArcMap. You will
not be able to click and drag the whole personal geodatabase at once into
ArcMap, only the feature datasets (one by one) and other tables (one by one)
that exist in the personal geodatabase.

Real Estate Geodatabase Tools Form

Create Cadastre Tables,
domainz, and relationzhips

Update Cadastre Tables Data

Populate Area and Perimeter
fields

Delete Records

Exit Form

3. After you click on the Create Cadastre Tables, domains, and relationships
command, another form appears. It allows you to enter the location of the
personal geodatabase.
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-V ArcCatalog ==

JE\Ie Edit VWiew Go Tool: Help
2 | A S | A2 GecDBTanl

|=|es B @ %

Gk

J Locatian; |Catalog LI |

o
o

JSty\esheet' [eshi = 2 =l e 3|
" | Contents  Preview | Metadata |
Heal Estate Geodatabase Tools Form I [

lopeztCadastralG eaDB. mdb|

Freview: I

To specily a topic. choose a command or click an abject.

R Start| £ Froiect! - Microsoft Visual .| @ilArcCatalog | B)REMIS proceduelastdo . |[ Real Estate Geodata... | (3 REMIS Persanal Geodata.. | 3,08 FM

4. Once you press the OK button, a List Box appears letting you know what the
command is doing.

JE\Ie Edit “iew Go Tools Help

[Ei= N e s

[ NG

i Ir-v =il
eal Estate Geodatabase Update Form [_ O]

B8 | @ & | A2 [ceaDaTonl

ol craate the CADASTRAL featurs dataste and the cadastral bables,
Creating the CADASTRAL Feature Dataset

Finished the creation of the CADASTRAL Feature Dataset
"w/ill create the feature class (table] cdrelacq..

Finished creating the feature class (table) cdrelacg

\will create the feature class (lable] cdrelout

Finished creating the feature class [table) cdrelout

"Wfill create the feature class table] cdrelbnd..

Finished creating the feature class table) cdrelbnd

will create the feature class (table) cdreldsp

Finished creating the feature class [table] cdreldsp

"Will create the feature class table] cdrelenc..

Finished creating the feature class (table) cdrelenc

The cadastral tables were created successiully,

| am gaing to creale the domains

Finished creating the domains

Creating the comman tables...

Finished the creation of the common tables successfully.
will aszign the domains to the conresponding fields

The domains were assigned successfully

Wil create the relationships between the tables

The relations were created successfully

Finished with the creation of all the components of the database

i start| 5 Proiect! - Micrasoft Vis... | EF]REMIS procedueLast...| ) ArcCatalog - G\ £ Fizal Estate Geadataba..| £ REMIS Persond Geod.. ||y Real Estate Geoda . | 327PM
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5. After the command is finished, close the forms (except the form with all the
command buttons, the Geodatabase Tools Form) and compact the database by
right-clicking the geodatabase and choosing the Compact Database option.

Note: The Geodatabase Tools Form will be minimized if you click on any
other part of ArcCatalog or ArcMap. If this happens, just maximize the form
if you need to perform other commands from it.

6. Refresh the database by clicking on the geodatabase and then pressing the F'5
key in ArcCatalog.

Step 6: Populate the Cadastre Geodatabase with
GIS Geospatial Data

A. XandY Domains

The spatial domain is best described as the allowable coordinate range for x,y
coordinates, m (measure) values, and z values. The precision describes the
number of system units per one unit of measure. A spatial reference with a
precision of 1 will store integer values, while a precision of 1,000 will store three
decimal places. Once the spatial reference for a feature dataset or stand-alone
feature class has been set, only the coordinate system can be modified; the spatial
domain is fixed.

If adding a new coordinate outside a geodatabase X,y domain in ArcMap returns
the error:

“The Create Feature task could not be completed.
The coordinates or measures are out of bound.”

the cause is that coordinates of the added feature are beyond the extents of the
feature class x,y domain. Geodatabase feature coordinates must fall within the
feature class x,y domain extent. The X,y domain is set when the data set or stand-
alone feature class is created. It cannot be updated after creation.

Solution

1. Right-click the problem feature class from ArcCatalog and click Export and
Geodatabase to Geodatabase.

2. Navigate to the output Geodatabase location and type the name of the new
feature class.
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The coordinate range, or domain extent of the feature class, is
dependent upon the minimum 25 &Y, mazirmum > & v, and Precision

Spatial Fief I Grid Size I ItemNamesI

The curent output coordinate spstem: e I_D_S4SSSSSSS48??? S P _—_——
Frecision: I'I 952257859.09091
The current =Y range: TECIFI0N:

Click this button if pou wish to change either ch
the coordinate sustem or the range Felia s

* Feature Class to Geodatabasze

Ok

Input feature class:
IC:\W’INNT\ProfiIes\chuckg\-‘-‘«pplication D atatESRINACC g Cancel

Output Geodatabase: Help

!
Select an existing feature datazet or er Chooie aGeodatabasa [X]

| |
Look in: ]
Enter the name of the new feature claz S IEQ Jlslens S ns j g M

b3 Add OLE DB Connection
b3 Add SDE Connection

El::l:l nnection to SDE geodataba

i

Ichuckg. new_featureclass

— Dutput zettings

Coordinate System: Unknowr
Grid Size: 01
Itern Mames: Some iter

Configuration Kepword;

Object name:  |Connection to SOE geodatabase sde

3. Click Change Settings, the Spatial Reftab and Change.

Spatial Reference Properties

Coordinate Systerm  #47 Domain I Z Domain I ] Domainl

walues. The Precizion is the number of spstem units per unit of measure.
and therefore zpecifies the dearee of resolution.

[GE |2. 04333333348777

Feword

Current spatial reference Min 5

Unknown

Minirnum >:  0.94339 b aximum ;- 2.0433
Minirnumm v 0.9433 b aximum s 2.0433
Precizion: 1952257353.0309

B16

Ok | Can

ok | Cancel I Apply

4. Click the X/Y Domain tab and update the extents to accommodate the new
data you wish to add.

5. Click OK on the three dialog boxes to initiate the export.
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6. Ifusing an SDE Geodatabase, right-click the new feature class to register it as
versioned before returning to ArcMap to edit.

7. Verify the new feature class extents in ArcMap by right-clicking on Feature
Class, Choose Properties, and the Source tab.

All feature classes in a feature data set possess the X/Y domain of the feature data
set. If your original feature class is in a feature data set, the new feature class
cannot reside in the original feature data set. It must be created as a stand-alone
feature class or a feature class in a feature data set with extents that go far enough
to encompass the new coordinates.

B. Coordinate Systems

There are two types of coordinate systems: geographic and projected. Geographic
coordinate systems use latitude and longitude coordinates on a spherical model of
the earth’s surface. Projected coordinate systems use a mathematical conversion to
transform latitude and longitude coordinates that fall on the earth’s three-
dimensional surface to a two-dimensional surface.

To choose a coordinate system in ArcCatalog:

1. Start ArcCatalog.

2. Choose the coordinate system by doing the following steps:
(a) Right-click on the feature data set.
(b) Select the option Properties.

(c) Click Edit.

Feature D ataset Properties E

Feature D ataset I

MName: I.-'-\LIDITDF!Y

— Spatial Reference

Diezcription:

Unknown Coordinate System ;I

2
Edit... I

ak. I Cancel I A [ I
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(d) Click the Select button to select a predefined coordinate system or select
the New button to create a new coordinate system. Navigate to the spatial
reference you want to use. Click the Add button.

(e) After the addition is done, click the App/y button.

Coordinate Spstem I o Domain | Z Domain | M Domain |
M ame: |Llnkr'|c|wn
Dretail=s:
=]
L]

Select. .. I Select a predefined coordinate system.
Import a coordinate spstem and 27, 2 and bd
Import._ . I domains from an esisting geodataset [e.q. .
feature dataszet, Feature class, raster].
Mevs - Create a new coordinate spstem.
- E dit the properties of the currently selected
It I coordinate spstem.
IElear, I Sets the coordinate system o Unknown.
Srawe Sl I S ave the coordinate system to a file.

oK | [

A I

(f) To see the details of your new dataset’s spatial reference, check Show
Details.

(g) Click Apply again and the OK button.
(h) Refresh the geodatabase by clicking on the geodatabase and press the F'5
key.
C. Migrating a shapefile and/or coverage to an SDS personal

geodatabase

1. Inthe ArcCatalog tree, right-click the table or feature class that you want to
load data into and click Load Data.

2. Click Next on the introductory panel.
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Simple Data Loader I

Thiz wizard will help pou load data
from a shape file, coverage feature
clags, geodatabase feature class.
dBASE | INFO or geodatabaze table
inkta an existing featureclass or table
in a gendatabasze.

[~ Skip this screen in the futures

< Back I Mewt » I Cancel

3. Browse to the input feature class or table.

Simple Data Loader I

Enter the zource data that you will be loading from. Click Add to add it to
the lizt of zource data to be loaded. *vou can load from multiple data zets in
the zame operation if they share the zame schema.

Input data
S:haraves'ProjectshRealk state \REEGI S\ ztlouizhparcels. shp E-q'l

Ligt of zource data to load

Add I EEmawe I

< Back | = Cancel

4. Click Add to add it to the list of source data.
5. Repeat steps 3 and 4 until you have specified all of the source data.
6. Click Next.

7. If you don't want to load data into a specific subtype of the target, click the
first option, and then skip to step 10 (Arcinfo and ArcEditor only).
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source data into.

Choose an exizsting geodatabase:

IS:'\IDpez'\NG_G endatabazezh TAM_CORE . mdb

Select the target feature class:

INDise_Abatement_Area LI
" do not want to load all features into & sublvpe
€ [[want o lnad sl features ke 2 subipe
Select the target subtypEe,
I~

=

Simple Data Loader E3 I

Select the target gendatabase and feature class that pou will be loading the

< Back I MNeut » I

Cancel |

8. If you want to load data into a specific subtype, click the second option

(Arclnfo and ArcEditor only).

9. Click the dropdown arrow and click the subtype you want to load the source

data into.

10. Click Next.

11. To match a source field with a field in the target feature class or table, click
the dropdown arrow in the Matching Source Field list and click the field from
the source data that you want to match to the target field.

Simple Data Loader

For each target field, select the source field that should be loaded into it

=1

Target Field

tatching Source Field

TRACT MO [=tring)

TRACT_MO_ [string)

CIVWNMER: [string]

CAVWMER [string]

FEE [=tring]

FEE [=tring]

PERMIT [string)

PERMIT [string]

PERM__FLCWY [string]

PERM__FLCWY [string]

EASE [string]

EASE [string]

REMARKSE [=tring]

REMARKS [=tring]

SURWEY [string]

SURVEY [string)

REMARKSZ [atring]

REMARKS2 [string]

Rezet |
< Back I Hext > I Cancel I

12. Repeat step 11 until you have matched all the fields you want to load from

your source data to the target fields.
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13. If you don't want data from a field in the source data to be loaded into the
target data, leave the Matching Source Field blank.

14. Click Next.

15. If you want to load all of the source data, click the first option and then skip to

step 20.
SimpleDataloader |

r'ou can load all of the features from your zource data into the target feature
clazs or pou can limit what iz loaded by defining an attribute query.

i i nad all of the zource dat=

" Load only the features that satisfy a queny

[Eueny Bulder:.. |

< Back I Mest > I Cancel I

16. If you want to use an attribute query to limit the features from the source data
loaded into the target, click the second option.

17. Click Query Builder to open the Query Builder dialog box.

18. Use the Query Builder to create a query to limit the features or rows from the
source data that are going to be loaded into the target.

Query Data = E3 I

Specify the query

Fislds: Urigue values:

PSURWEY <] | -
"HREMASRESZ ol 5
<] | _,|_I SaL Info... I Eammplete st I

SELECT = FROR cdrelpar “*HERE:

“erify I (] I Cancel I

19. Click OK.
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20. Click Next.

21. Review the options you have specified for loading your data. If you want to
change something, you can go back through the wizard by clicking Back.

Simple Data Loader E3 I

Summarny

Querny:

Summary for data load operation

Eource data: 5:%araves\ProjectshRealE stateforbworthhcdrelpar. shp
Target gendatabasze: 5:\opezhDemoitestDBE . mdb
Target feature clazs: test_feature

< Back I Finish I Cancel

22. When satisfied with your options, click Finish to load your data.

Notes: If you choose to load data into a specific subtype, you won't be able to
match a field from the source data to the subtype field in the target data; the
subtype field will be automatically populated.

When matching fields, you can browse the source data’s field values to help
you correctly match the source and target fields.

23. The following fields in each Cadastre table need to be populated for each

polygon:

Cadastre Table

Cdrelacq
Cdrelbnd
Cdreldsp
Cdrelenc
Cdrelout

Fields

PROJ_ID and TRACT NO

PROJ_ID

PROJ_ID and DISP_UNIT

PROJ_ID, W_CODE, and ENC_ITEM
PROJ_ID, CONTRACT _NO,
MOD_NUMBER, and OUTGRANT STATUS

24. If some of these fields are not populated, you will need to update them
manually using ArcMap. To access ArcMap from ArcCatalog, click on the
icon in the tool bar that looks like the following:
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To populate the fields in ArcMap:

a. In ArcCatalog, click on the feature class (tables with polygons) and drag it
to the ArcMap grid window. Repeat this step for each one of the feature
classes.

b. Use the Editor Tool.
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c¢. Click on Start Editing.

d. Start typing the values for the necessary fields.

e. After editing the fields, choose Save Edits and then Stop Editing in the
Editor Tool. You do not have to save the file in ArcMap as long as Save

Edits was selected before going back to ArcCatalog.

/- When finished, exit ArcMap and return to ArcCatalog.

g. In ArcCatalog, refresh the database to see the changes done in ArcMap.
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Step 7: Update Cadastre Tables Data

The command Update Cadastre Tables Data imports the REMIS Oracle Database
data to the corresponding fields in the Cadastre tables.

1. The following form appears. You will need to coordinate with the REMIS
database administrator at the District to obtain the necessary access
information, and the ODBC connection must have been properly configured
(as described earlier in this document).

Real Estate GeoDB Update =] E3

I T arthConm

Slopezt.CadasztralGecDBE. mdb

Update RE
Geodatabaze

2. Select the Update RE Geodatabase button after the information is entered to
start the update of the Cadastre tables.

3. A window will appear informing you which tables are being updated.

4. Refresh the database by clicking on the geodatabase and then pressing the F'5
key.

Step 8: Populate Area and Perimeter Fields

The command Populate Area and Perimeter fields populates the area and
perimeter fields of the polygons with feet/square-feet or meters/square-meters
units.

1. Select the desired unit of measure for the area and perimeter fields.

2. Press OK. When the updating of the fields with the unit is done, a label will
appear notifying you that the update is finished.
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Units for Area and Perimeter Entry form

Step 9: Delete Records

The command Delete Records will delete those records from the Cadastre tables
that no longer exist in the REMIS Oracle Database. It will delete the records and
the polygons related to those records.

1. A form appears with fields that you will need to complete with information to
allow the connection to the REMIS Oracle Database and with the project id
and which state the project is located in.

Delete Records

2. Select the Delete Records button after the information is entered to start the
deletion of the records that no longer exist in the REMIS Oracle Database.

3. A List Box form appears, informing the user about the deletion routine.
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4. Refresh the database by clicking on the geodatabase and then pressing the F5
key.

Step 10: Exit the Cadastral Real Estate
Geodatabase Tool

1. Close all forms when you are ready to exit the geodatabase.

2. The command Exit Form in the form will close the Geodatabase Tools form
and the program.

Final Notes about the Tool

After the GeoDBTool button is clicked once, it becomes disabled. To enable the
button again, do the following:

1. Click on the Tools menu.
2. Select Customize. The GeoDBTool becomes enabled again.
3. Close the Customize Window.

4. If you want to take the button out of the tool bar, click on it and drag it
anywhere in the screen. This will make the button disappear.

Another way to enabled it is by exiting ArcCatalog (or ArcMap) and then open
the applications again.
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